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Our g o a l  i s  t o  u t i l i z e  t h e  newes t  LC t e c h n o l o g y  t o  p r o v i d e  
s i g n i f i c a n t  improvements  i n  a r e a s  o f  a n a l y t i c a l  i n t e r e s t .  The a n a l y s i s  
o f  complex samples  i s  a c h a l l e n g i n g  p rob lem.  Conven t iona l  a n a l y t i c a l  
methods f o r  complex samples  i n v o l v e  s e v e r a l  s t e p s ,  and hence  a r e  long  
and l a b o r i o u s .  Modern L C  t e c h n o l o g y  o f f e r s  speed  and e f f i c i e n c y ,  
p a r t i c u l a r l y  f o r  t h e  sample  c l e a n - u p  and  f r a c t i o n a t i o n  s t e p s .  

We have  d e v e l o p e d  a f r a c t i o n a t i o n  method which  makes u s e  o f  
two d i f f e r e n t  t y p e s  of co lumns:  a l o w - r e s o l u t i o n  p a r t i t i o n  column 
and a s i z e - e x c l u s i o n  column. The low r e s o l u t i o n  column has  t h e  same 
s e p a r a t i o n  mechanism a s  t h e  u l t i m a t e  a n a l y t i c a l  column. T h i s  
f r a c t i o n a t i o n  s t a g e  l i m i t s  t h e  r e t e n t i o n  r a n g e  o f  compounds t o  be  
ch romatographed  i n  t h e  a n a l y t i c a l  s t e p .  The s e l e c t e d  f r a c t i o n  from 
t h i s  low r e s o l u t i o n  column i s  t r a n s f e r r e d  t o  a s i z e - e x c l u s i o n  column 
which  s e p a r a t e s  compounds on t h e  b a s i s  o f  t h e i r  m o l e c u l a r  s i z e .  Th i s  
s econd  s t a g e  o f  f r a c t i o n a t i o n  g r e a t l y  r e d u c e s  t h e  number o f  compounds 
w i t h i n  t h i s  r e t e n t i o n  r a n g e .  

We have  u t i l i z e d  t h e  coupled-column ch romatography  (CCC) sys t em 
t o  o b t a i n  f a s t  and q u a l i t a t i v e  c h a r a c t e r i z a t i o n  o f  a sample  p r i o r  t o  
t h e  a n a l y t i c a l  s t e p .  

We have  d e m o n s t r a t e d  t h e  c o m p a t i b i l i t y  o f  t h e  C C C  sys t em w i t h  
a n a l y t i c a l  methods ,  s p e c i f i c a l l y ,  t h e  d e t e r m i n a t i o n  o f  PAHs and p h e n o l s  
by r e v e r s e d - p h a s e  L C .  

Use o f  t h e  CCC f r a c t i o n a t i o n  sys t em w i t h  s amples  such  as c o a l  
l i q u i d s  r e s u l t e d  i n  v e r y  r e p r o d u c i b l e  pe r fo rmance  o f  a n a l y t i c a l  co lumns ,  
pe r fo rmance  which  i s  r e q u i r e d  f o r  i d e n t i f i c a t i o n  and q u a n t i t a t i o n  o f  
i n d i v i d u a l  compounds. 

A d d i t i o n a l  v e r i f i c a t i o n  o f  i n d i v i d u a l  PAHs was p r o v i d e d  by 
f l u o r e s c e n c e  d e t e c t i o n  a t  two s e l e c t i v e  e x c i t a t i o n  and e m i s s i o n  wave- 
l e n g t h  s e t s .  

complex samples  i s  n e e d e d ,  a d d i t i o n a l  r e s o l u t i o n  i s  r e q u i r e d .  
I n  t h e  c a s e  where  t h e  d e t e r m i n a t i o n  o f  many compounds i n  ve ry  
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